Background of the Invention 
Cross-Reference to Related Applications 

This application claims the benefit of copending U.S. Provisional Application Serial No. 
60/257,236, Filed December 22, 2000- 
Field of the Invention 

This invention relates to the pulling of cable under load, typically in pipe bursting or breaking 
and/or pulling operations beneath a barrier such as a road, railroad track, pipeline or the like, when 
trenching is not feasible and more particularly, to a cable-pulling apparatus and method of operatioa 
It has surprisingly been found that the apparatus described and claimed in my U.S. Patent no. 
6,129,486, which issued on October 10, 2000, can be adapted from pulling and pushing rods, to 
pulling cable. The problem encountered in direct application of the rod gripping mechanism described 
in the patent is damage to the cable by the teeth in the spring-loaded wedge element. This problem 
was solved by carefully choosing the length and internal bore of one or more sets of wedge segments 
in proportion to the cable diameter and, in preferred circumstances, using a pair of in-line cable 
gripping and pulling devices. The cable-pulling apparatus typically includes at least one and 
preferably two, spring-loaded wedges sized for receiving a cable of proportional diameter to be 
deployed and pulled. The wedge segments selectively engage and release the cable without 
significant cable damage, responsive to operation of one or more cable-pulling apparatus. A single 
spring-loaded wedge cable-gripping device can be utilized in association with a winch for keeping the 
cable taut during each successive cable pulling and gripping sequence. Each cable-pulling apparatus 
is typically hydraulically operated to incrementally advance the cable using the spring-operated wedge 
or wedges in any pulling operation under load, and typically where the load must be deployed through 



the terrain beneath a barrier, responsive to engagement and release of the wedge segments with the 
cable inside the spring-operated wedge housing. 

One of the problems realized in the laying of pipelines and piping of relatively small diameter 
is that of access under barriers such as highways, railroad tracks, existing pipelines, runways and the 
like, where trenching is not feasible or practical. Various apparatus have been designed to effect 
extension of cables, pipe or rods through such terrain beneath these barriers. Patents of interest in 
this regard include U.S. pat. nos. 2,939,739; 3,787,950; 4,030,183; 5,1 12,020; 4,571,802; 3,094,3 12; 
and 2,889,135. 

It is an object of this invention to provide a new and improved cable-pulling apparatus for 
pulling a cable and an attached work load, typically over the terrain or through the terrain beneath 
a barrier. 

Another object of the invention is to provide a new and improved cable-pulling apparatus 
which may be characterized by a spring-loaded wedge device or devices that may be positioned in one 
or more cable-pulling apparatus to sequentially and incrementally pull the cable and a work load such 
as a pipe-bursting tool and/or a pipe or pipes over or through the terrain, typically beneath a barrier, 
responsive to operation of the cable-pulling apparatus. 

Still another object of the invention is to provide a cable pulling apparatus for pulling a work 
load attached to a cable, including at least one cable-pulling device for engaging the cable, which 
cable-pulling device each includes at least one cable-pulling member fitted with a cable-gripping 
element for pulling the cable and the workload. 



Summary of the Invention 

These and other objects of the invention are provided in a cable pulling apparatus for pulling 
a work load attached to a cable, including at least one cable-pulling device for engaging the cable. 
The cable-pulling device or devices each includes at least one cable-pulling member fitted with a 
cable-gripping element for pulling the cable and the workload. 
Brief Description of the Drawings 

The invention will be better understood by reference to the accompanying drawings wherein: 
FIGURE 1 is a perspective view of a preferred embodiment of the cable-pulling apparatus, 
including a single spring-loaded wedge and cooperating cable-pulling apparatus, with a pull cable 
wound on a spool or reel fitted with a winch and connected to a pipe-bursting apparatus, the cable- 
pulling apparatus positioned for pulling the pipe-bursting apparatus through a damaged pipe in the 
ground; 

FIGURE 1 A is a top view of the spring-loaded wedge and cable-pulling apparatus illustrated 
in FIGURE 1, with the cable-pulling apparatus pistons in extended configuration; 

FIGURE 2 is a top view, partially in section, of the spring-loaded wedge and cable- pulling 
apparatus illustrated in FIGURE 1, with the cable-pulling apparatus pistons in retracted, pulling 
configuration; 

FIGURE 3 is a side view of the spring-operated wedge seated in one of a pair of carriage arms 
of the cable-pulling apparatus illustrated in FIGURES 1 A and 2; 

FIGURE 4 is a schematic diagram illustrating the spring-operated wedge and cable-pulling 
apparatus in pulling configuration located on one side of a road; 

FIGURE 5 is a schematic view illustrating the spring-operated wedge and cable-pulling 



apparatus in pulling configuration located on the opposite side of the road; 

FIGURE 6 is a top view of the spring-operated wedge in assembled configuration for 
mounting in a cable-pulling frame or driving apparatus; 

FIGURE 7 is a front view of the spring-operated wedge illustrated in FIGURE 6; 

FIGURE 8 is a rear view of the spring-operated wedge illustrated in FIGURES 6 and 7; 

FIGURE 9 is an exploded sectional view of the spring-operated wedge illustrated in 
FIGURES 6-8; 

FIGURE 10 is a sectional view taken along line 10-10 in FIGURE 6, more particularly 
illustrating the internal spring-operated wedge in released configuration, with a spring compressed 
to facilitate return of the wedge elements to the cable-engaging positioned within the spring-operated 
wedge; 

FIGURE 11 is a sectional view, also taken along 10-10 of the spring-operated wedge 
illustrated in FIGURE 6, more particularly illustrating the engagement of the internal wedge elements 
with the cable and the internal spring in relaxed configuration responsive to operation of the cable- 
pulling apparatus to pull the cable and a workstock over or through the ground; 

FIGURE 12 is a sectional view of a typical wedge segment of the wedge illustrated in 
FIGURES 9-11; 

FIGURE 13 is a sectional view taken along line 13-13 in FIGURE 14, of a pair of wedge 
segments of the wedge illustrated in FIGURE 14; 

FIGURE 14 is a top view of the wedge illustrated in FIGURES 9-1 1, more particularly 
illustrating a pivoting construction of the wedge segments; 

FIGURE 15 is a top view of the wedge illustrated in FIGURE 14, illustrating two of the 



wedge segments pivoted from the third wedge segment; 

FIGURE 16 is a perspective view, partially in section, of an illustrative frame for an 
alternative embodiment of the cable-pulling device or apparatus of this invention; 

FIGURE 17 is an exploded, perspective view, partially in section, of the cable-pulling 
members and wedges of the cable-pulling device illustrated in FIGURE 16, more particularly 
illustrating a preferred bolting technique for mounting a pair of in-line cable-gripping and pulling 
members and associated spring-operated wedges on the frame; 

FIGURE 18 is a top view of the cable-pulling device, with a rear cable-gripping and pulling 
member shown in the cable-gripping and pulling configuration and a front cable-gripping and pulling 
member shown in the cable-releasing configuration in typical operation of the apparatus of this 
invention; 

FIGURE 19isatopviewofthecable-pulling device illustrated in FIGURE 18, with the rear 
cable-gripping and pulling member shown in the cable-releasing configuration and the front cable- 
gripping and pulling member shown in the cable-gripping configuration in typical operation of the 
apparatus; 

FIGURE 20 is a perspective view of cable-gripping and pulling components of the cable- 
pulling device or apparatus; 

FIGURE 21 is a sectional view, taken along section line 21-21 in FIGURE 20, of the cable- 
gripping and pulling members; 

FIGURE 22 is a sectional view, taken along section line 22-22 in FIGURE 20, of the cable- 
gripping and pulling members; 

FIGURE 23 is a longitudinal sectional view of a cable-gripping element of each front and rear 



cable-gripping and pulling member set, more particularly illustrating the spring and wedge-operated 
cable-gripping element in the cable-gripping configuration in operation of the apparatus; and 

FIGURE 24 is a longitudinal sectional view of the cable-gripping element of each front and 
rear cable-gripping and pulling member set, more particularly illustrating the spring and wedge- 
operated cable-gripping element in the cable-release configuration in operation of the apparatus; 
Description of the Preferred Embodiments 

Referring initially to FIGURES 1 -5 of the drawings in a first preferred embodiment, the cable- 
pulling apparatus of this invention is generally illustrated by reference numeral 1 . The cable-pulling 
apparatus 1 is characterized by a spring-operated wedge 2, typically mounted in a cable-pulling 
apparatus 30, with a cable 8 of selected diameter, typically wound on a reel 42, extending through 
the spring-loaded wedge 2 and from each end of the frame 39 of the driving apparatus 30. The reel 
42 may be equipped with a winch 46 for purposes which will be hereinafter described. It will be 
appreciated by those skilled in the art that the spring-operated wedge 2 of this invention can be used 
with any size cable 8 and any properly designated cable-pulling apparatus 30, the cable-pulling 
apparatus 30 illustrated in the drawing being specifically designed to receive and mount the spring- 
operated wedge 2 in pulling configuration, as hereinafter further described. Accordingly, as 
illustrated in FIGURES 1, 4 and 5, the pulling apparatus 30 and the mounted spring-operated or 
loaded wedge 2 can be positioned as illustrated to pull the cable 8 and a workstock or work load such 
as a pipe-bursting device or head 43 and/or a pipe through the ground or terrain 40 beneath a barrier 
such as a road 41, as hereinafter described. 

Referring again to FIGURES 1-5 of the drawings during a workstock or work load pulling 
operation, the cable 8 and load are extended through or over the terrain 40, typically beneath the 



barrier or road 41, by extending and retracting a pair of cylinder pistons 35, seated in respective 
parallel, double-action hydraulic cylinders 34 and connected to the carriage arms 33, respectively, 
typically operated in cooperation with a winch 46, mounted on the reel 42, illustrated in FIGURE 1 . 
Accordingly, the cable 8 can be pulled through or over the terrain 40, whether the frame 39 is located 
on the right or left-hand side of the terrain 40 (FIGURES 4 and 5) and a pipe or other workstock or 
load, such as a truck or other vehicle in a ditch or the like, attached to the end of the cable 8, can be 
similarly pulled through or over the terrain 40, as desired, as the cable 8 is tensioned by the winch 46. 
The extension and retraction of the cylinder pistons 35 from and into the hydraulic cylinders 34 is 
effected by operation of a valve 36, controlled by manipulation of a control lever 38, which causes 
hydraulic fluid to flow from a tank (not illustrated) through the hoses 37 and the valve 36, to operate 
the hydraulic cylinders 34, according to the knowledge of those skilled in the art. A storage tank or 
vessel and associated hoses and fittings (not illustrated) for the hydraulic fluid may be typically 
provided on a truck or other vehicle (not illustrated) along with the reel 42 as desired, for mobile 
operation of the cable-pulling apparatus 1. 

Referring now to FIGURES 1, 1A, 2, 9 and 12-15 of the drawings, the spring-operated 
wedge 2 is designed to removably engage the pulling apparatus 30 by means of a mount plate 15, 
having outwardly-extending mount plate flanges 1 5a, for fitting in the carriage slot 32 of the carriage 
31. The mount plate 15 is typically welded by means of welds 26 to a cylindrical adaptor body 10, 
having internal lower adaptor body threads 13 and external upper adaptor threads 9, A taper bore 
1 1 is provided in the upper end of the adaptor body 1 0 adjacent to a lower, non-tapered bore 1 2 and 
near the upper adaptor body threads 9, for receiving a wedge 16, which typically includes an 
articulating assembly of three wedge segments 16a, joined to define a wedge bore 19, as illustrated 



in FIGURE 14. Each wedge segment 16a has multiple angled wedge teeth 18a and a wedge taper 
18 that notches the taper bore 11 in the adaptor body 10. The wedge bore 19 extends through the 
assembled, articulating wedge segments 16a of proportional size to accommodate a cable 8 of 
selected diameter, as further illustrated in phantom in FIGURE 9. Circumferential retainer pin slots 
17 are also provided in the top portion of the wedge segments 16a, for purposes which will be 
hereinafter further described. 

As further illustrated in FIGURE 9, a cylindrical male coupling seat 14 is inscribed in the 
interior of the adaptor body 10 adjacent to the lower adaptor body threads 13 to accommodate the 
top circular edge of a cylindrical male coupling 21, fitted with male coupling threads 22 and also 
having a male coupling cable opening 23 to accommodate the cable 8. Accordingly, the male 
coupling 21 defines the rear end of the spring-operated wedge 2, as illustrated in FIGURE 8. A pipe 
coupling 4 defines the front end of the spring-operated wedge 2 and closes the adaptor body 10 as 
illustrated in FIGURE 7. The pipe coupling 4 includes a cover plate 3, typically welded to the top 
end of a cylindrical collar 3a at a weld 26 and includes internal coupling threads 4a in the collar 3a, 
as illustrated in FIGURE 9. Multiple hammer flanges 6 are typically radially welded to the collar 3a 
for assembling and disassembling the pipe coupling 4 on the front or upper end of the adaptor body 
10 as the internal pipe coupling threads 4a engage the external upper adaptor body threads 9 of the 
adaptor body 10. A cover plate cable opening 5 is provided in the cover plate 3 for accommodating 
the cable 8, as further illustrated in FIGURE 9. A coil spring 24 is also provided in the pipe coupling 
4 and encircles the cable 8, with one end of the coil spring 24 typically welded to the cover plate 3 
and the opposite end intermittently engaging the top surface of the wedge 1 6 during operation of the 
cable-pulling apparatus 1, as hereinafter described. Accordingly, when the pipe coupling 4 and the 



male coupling 21 are threadably assembled on the adaptor body 10 the spring-loaded wedge 2 is 
configured as illustrated in FIGURES 6-9 of the drawings. 

Referring nowto FIGURES 12-15 ofthe drawings in a preferred embodiment of the invention 
the wedge segments 16a are assembled in articulating, pivoting fashion to define the wedge 16 by 
means of a pair of retainer bars 28, illustrated in phantom in FIGURE 14 and shown in FIGURE 15, 
which slidably engage the circumferential retainer pin slots 17 provided in the respective wedge 
segments 1 6a. The retainer bars 28 are maintained in position in the curved retainer pins slots 1 7 by 
means of roll pins 29, inserted in roll pin seats 27, that extend through the retainer pin slots 1 7, as 
illustrated in FIGURE 1 3. Threaded holes 20 are also provided in each of the wedge segments 16a 
as illustrated in FIGURES 12, 14 and 15, for accommodating threaded studs (not illustrated) and 
removing the wedge segments 16a from the adaptor body 10. Since only two retainer bars 28 are 
provided in adjacent areas of the respective wedge segments 1 6a, all three wedge segments 1 6a are 
maintained in the assembled configuration illustrated in FIGURE 14 while the wedge 16 is mounted 
in the spring-operated wedge 2, as heretofore described. However, under circumstances where it is 
desirable to disassemble the wedge 1 6 for cleaning or replacement purposes, the wedge 1 6 can be first 
removed from the adaptor body 1 0 by threading the threaded studs (not illustrated) into the threaded 
holes 20 after the pipe coupling 4 is unthreaded from the upper adaptor body threads 9 of the adaptor 
body 10. Two of the wedge segments 16a can then be pivoted from the third wedge segment 16a 
on the corresponding roll pins 29 as illustrated in FIGURE 15. Complete disassembly of the wedge 
segments 1 6a can be achieved by driving the roll pins 29 from the accompanying roll pin seats 27 and 
removing the corresponding retainer bars 28 from the respective retainer pin slots 1 7. The respective 
wedge segments 1 6a are able to "articulate", or pivot inwardly and outwardly on the retainer bars 28 



and the roll pins 29 in both the horizontal and vertical planes as the spring-operated wedge 2 is 
viewed in FIGURES 1 0 and 11 . 

Referring again to FIGURES 1, 1A,2, 10 and 11 of the drawings, the cable-pulling apparatus 
1 embodied in FIGURES 1-15 of this invention is operated as follows. When the spring-operated 
wedge 2 is mounted in the carriage slot 32 of the carriage 3 1 of the pulling apparatus 3 0 as illustrated 
in FIGURE 1, a cable 8 of selected diameter is unwound from the reel 42, which is typically fitted 
with a winch 46, and deployed through a spring-operated wedge 2 of proportional size, as illustrated. 
The cable 8 is then attached to a workstock or load such as the nose cap 51 on the nose 45 of the 
pipe bursting head 43, illustrated in FIGURE 1 , and the cable 8 and bursting head 43 are ready to be 
pulled through the terrain 40 beneath a barrier such as a road 41, as illustrated in FIGURES 4 and 
5. In each case, pressure is applied to the mount flange 15a of the spring-operated wedge 2 by 
movement of the carriage 31 through retraction of the cylinder pistons 35 into the respective 
hydraulic cylinders 34, as illustrated in FIGURE 2. Before this action, the wedge segments 16a 
articulate or pivot inwardly on the retainer bars 28 and the wedge 1 6 is slidably extended toward the 
male coupling 21 in the taper tore 1 1 of the adaptor body 10 by the tension in the coil spring 24, as 
illustrated in FIGURE 1 1 . This tension in the coil spring 24 is adjusted by threading the pipe coupling 
4 on the upper end of the adaptor body 10, such that the wedge teeth 1 8a of the wedge segments 1 6a 
which define the wedge 16 engage the cable 8 and remain so engaged upon motion of the carriage 
13 and the pulling apparatus 30 in the direction of the arrows in FIGURE 2. Accordingly, 
engagement of the wedge teeth 1 8a with the cable 8 is effected by articulation of the wedge segments 
1 6a inwardly about the retainer bars 28 as the forward motion of the spring-operated wedge 2 begins 
in the direction of the arrows illustrated in FIGURES 2 and 1 1 by operation of the driving apparatus 
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30. This action pulls the cable 8 and the pipe bursting head 43 and casing blade 47 incrementally 
through the damaged pipe 83 in the terrain 40 and compressing the coil spring 24 against the wedge 
16. Further manipulation of the control lever 38 to reverse movement of the carriage 31 and the 
spring-operated wedge 2 extends the cylinder pistons 35 from the hydraulic cylinders 34 as illustrated 
in FIGURE 1 A and as the winch 46 is engaged to maintain tension on the cable 8, this action causes 
the wedge teeth 1 8a to articulate outwardly by application of spring tension and release or relax from 
engagement with the cable 8 as the spring-operated wedge 2 moves with the carriage 30 in the 
opposite direction, further as illustrated in FIGURE 1 0. The tension in the coil spring 24 forces the 
wedge 16 toward the male coupling 21, causing the wedge teeth 18a to again engage the cable 8 
when the spring-operated wedge 2 is in the position illustrated in FIGURE 1 1 , and the procedures 
is repeated, thus incrementally and sequentially pulling the cable 8 and the pipe bursting head 43 
through the damaged pipe 83 in the terrain 40 and under the road 4 1 , while the hammer 86 typically 
intermittently strikes the pipe bursting head 43 and the expander 44 breaks or bursts the damaged 
pipe 83. A replacement pipe 80 can be laid in the same tunnel as the damaged pipe 83, as desired, 
as further illustrated in FIGURE 1 . 

In an alternative preferred embodiment of the invention, the pulling apparatus 30 can be set 
up in a trench or depression or in any location on the terrain 40 along which the cable 8 has been 
deployed, for engaging the cable 8 and pulling a work load along the terrain 40. This application of 
the pulling apparatus 30 is particularly applicable to pulling vehicles such as heavy trucks from ditches 
or other areas, moving derailed engines and rail cars and the like. 

Referring now to FIGURES 16 and 17 of the drawings, in another preferred embodiment of 
this invention the cable-pulling apparatus 1 is typically characterized by a typically steel housing 50, 

-11- 



having a typically rectangular cable opening in the ends thereof. The housing 50 typically mounts a 
front double-action hydraulic cable-pulling member 54 and a substantially identical, rear hydraulic 
cable-pulling member 56, as illustrated in FIGURES 16 and 17 and hereinafter described. It will be 
appreciated by those skilled in the art that the front hydraulic cable-pulling member 54 and/or the rear 
hydraulic cable-pulling member 56 of the cable-pulling apparatus 1 of this invention can be used with 
any properly designed housing frame 52, the housing frame 52 illustrated in FIGURES 16 and 17 of 
the drawings being specifically designed to receive and mount the front cable-pulling member 54 and 
rear cable-pulling member 56 in substantially aligned relationship with respect to each other in cable- 
pulling configuration, as hereinafter further described. Typically, the housing 50 includes parallel, 
vertical brace members 57 on each side of the housing 50, and a pair of horizontal brace members 58 
span the end vertical brace members 57 on each side of the housing 50. Mount frame braces 53 are 
typically welded to various structural parts of the housing 50, as further illustrated in FIGURES 16 
and 17. A pair of driving member mount frames 59, adapted for receiving and mounting the 
corresponding front cable-pulling member 54 and rear cable-pulling member 56, as hereinafter 
described, are mounted between the corresponding pairs of mount frame braces 53 on opposite sides 
of the housing 50. Each driving member mount frame 59 is typically characterized by a pair of 
elongated, parallel mount bars 59a, which are typically welded to the corresponding pair of angled 
mount frame braces 53 on the corresponding side of the housing 50, and a typically circular mount 
flange 59b is mounted between each pair of parallel mount bars 59a. 

As further illustrated in FIGURES 1 6 and 1 7, the aligned front cable-pulling member 54 and 
rear cable-pulling member 56 of the cable-pulling apparatus 1 are designed to receive and continually 
pull a cable 8 through the cable-pulling apparatus 1 by alternately and repeatedly gripping, pulling and 
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releasing the cable 8, as hereinafter described. As illustrated in FIGURES 20-24, the double-action 
hydraulic front cable-pulling member 54 and rear cable-pulling member 56 are each typically 
characterized by an elongated hydraulic cylinder 60, having an interior fluid chamber 61 (FIGURES 
2 1 and 22), each end of which is sealed by an end plate 62, typically threaded into the corresponding 
end of the hydraulic cylinder 60. As further illustrated in FIGURE 20, a front hydraulic fluid port 63 
and a rear hydraulic fluid port 63a are provided in fluid communication with the fluid chamber 61 of 
each hydraulic cylinder 60, adjacent to respective ends thereof for attachment to a conventional 
hydraulic pump system (not illustrated) and facilitating selective flow of hydraulic fluid (not 
illustrated) into and out of the fluid chamber 61 through the front hydraulic fluid port 63 or rear 
hydraulic fluid port 63a, as hereinafter described. A first pipe segment 72a of an elongated cable pipe 
72 is positioned in a central plate opening (not illustrated) provided in one of the end plates 62, and 
is sealed against the end plate 62, typically by means of multiple o-rings 64. The first pipe segment 
72a is typically joined to a second pipe segment 72b of the cable pipe 72 in the fluid chamber 61 of 
the hydraulic cylinder 60 at a piston 65. The second pipe segment 72b is slidably mounted in a central 
plate opening (not illustrated) provided in the second end plate 62, and is sealed therein, typically by 
means of additional o-rings 64. A disc-shaped piston 65 is slidably disposed in the fluid chamber 61 
of each hydraulic cylinder 60, is seated on the cable pipe 72, typically at the junction of the first pipe 
segment 72a with the second pipe segment 72b and is sealed against the cylindrical interior surface 
of the hydraulic cylinder 60, typically by means of a piston o-ring 66. Accordingly, pressurized flow 
of hydraulic fluid from a hydraulic pump system (not illustrated), through a selected one of the front 
hydraulic fluid port 63 and rear hydraulic fluid port 63a and into the fluid chamber 61 of the 
respective hydraulic cylinders 60 facilitates application of fluid pressure to either face of the piston 
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65, thereby causing the piston 65 and cable pipe 72 to traverse the fluid chamber 61 in a selected 
direction as the cable pipe 72 is slidably extended through the respective end plates 62. 

A pair of cylinder mount flanges 67 is mounted on each hydraulic cylinder 60 in substantially 
diametrically-spaced relationship with respect to each other, and each is provided with multiple bolt 
openings 68. As further illustrated in FIGURES 16 and 17, the front cable-pulling member 54 and 
rear cable-pulling member 56 are each mounted on the corresponding aligned driving member mount 
frame 59 in the housing 50 by seating the front cable-pulling member 54 and the rear cable-pulling 
56 on the respective driving member mount frames 59, with the respective cylinder mount flanges 67 
resting on corresponding mount bar flanges (not illustrated) provided on the mount bars 59a. Mount 
bolts 69 (FIGURE 17) are extended through the respective bolt openings 68 of the cylinder mount 
flanges 67 and threaded into respective bolt openings (not illustrated) provided in the mount bar 
flanges, to secure the front cable-pulling member 54 and rear cable-pulling member 56 on the 
respective driving member mount frames 59 in substantially aligned relationship with respect to each 

other in the housing 50, as particularly illustrated in FIGURES 1 6 and 1 7. 

* 

As further illustrated in FIGURE 20, a cable-gripping element or spring-operated wedge 2, 
is typically fitted on the cable 8 and on the second pipe segment 72b of the cable pipe 72 and each 
spring-operated wedge 2 is characterized by the cable-gripping elements heretofore described with 
respect to FIGURES 7-13 of the drawings. 

Referring now to FIGURES 9 and 1 6-24 of the drawings, in operation of the second preferred 
embodiment of the cable-pulling apparatus 1, in a typical application, the pull cable 8 is initially 
extended through the cable pipe 72 and the attached spring-operated wedges 2 of the respective 
aligned and frame-mounted front cable-pulling member 54 and rear cable-pulling member 56, as 
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illustrated in FIGURES 16 and 17, with the pull cable 8 extending through the opposite cable 
openings 50c in the housing 50 (FIGURES 16 and 17). The pipe coupling 4 (FIGURES 21 and 22) 
is initially partially threaded on the adaptor body 10 of the spring-operated wedge 2 of each 
corresponding front cable-pulling member 54 and rear cable-pulling member 56, to slightly compress 
the coil spring 24 between the cover plate 3 of the pipe coupling 4 and the wedge segments 16a of 
each wedge 16 (FIGURE 9). This action causes the corresponding wedge segments 16a to pivot 
inwardly on the retainer bars 28 and thus, the wedge teeth 1 8a to lightly engage the cable 8, as the 
coil spring 24 partially forces and compresses each wedge 16 into the narrowing tapered bore (not 
illustrated) of the corresponding adaptor body 10. Pressurized hydraulic fluid (not illustrated) is then 
introduced into the fluid chamber 61 of the hydraulic cylinder 60 of the rear cable-pulling member 56, 
through the front hydraulic fluid port 63 (FIGURE 20) thereof. The hydraulic fluid applies pressure 
to the piston 65 to facilitate rearward displacement of the piston 65 in the fluid chamber 61, as 
indicated by the arrow in FIGURE 21 and thus, rearward extension of the cable pipe 72 from the 
hydraulic cylinder 60 of the rear cable-pulling member 56 and rearward movement of the spring- 
operated wedge 2 of the rear cable-pulling member 56, as further indicated by the arrow 98 in 
FIGURE 23. Simultaneously, friction between the wedge teeth 1 8a of the wedge segments 1 6a and 
the initially stationary pull cable 8 causes the wedge 16 to initially remain stationary with the pull 
cable 8 inside the moving spring-operated wedge 2 and slide into the increasingly narrow portion of 
the tapered bore of the spring-operated wedge 2, assisted by the compressed coil spring 24. 
Consequent^, the wedge segments 16a of the wedge 16 tend to compress in the spring-operated 
wedge 2 and pivot inwardly on the retainer bars 28, and the wedge teeth 1 8a thus tightly engage the 
pull cable 8, as illustrated in FIGURE 23. Continued rearward extension of the cable pipe 72 from 
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the hydraulic cylinder 60 and thus rearward movement of the spring-operated wedge 2 as further 
indicated by the arrow 98 in FIGURE 23, causes the spring-operated wedge 2 of the rear cable- 
pulling member 56, tightly gripping the pull cable 8 at the wedge teeth 18a, to pull the pull cable 8 
rearwardly through the housing 50 of the cable-pulling device 2, as indicated by the arrow 97 in 
FIGURE 23 and as further illustrated in FIGURE 1 8. After the full throw or extension of the cable 
pipe 72 (FIGURE 24) from the hydraulic cylinder 60 of the rear cable-pulling member 56 has been 
reached, like extension of the corresponding cable pipe 72 from the hydraulic cylinder 60 of the front 
cable-pulling member 54 is begun by introducing pressurized hydraulic fluid into the front hydraulic 
fluid port 63 (FIGURE 20) of the front cable-pulling member 54. This action facilitates rearward 
extension of the cable pipe 72 from the hydraulic cylinder 60 and thus, gripping and pulling of the pull 
cable 8 by operation of the spring-operated wedge 2 of the front cable-pulling member 54, also as 
illustrated in FIGURES 23 and in FIGURE 19, in the same manner as heretofore described with 
respect to the rear cable-pulling member 56 with regard to FIGURE 23 . Simultaneously, pressurized 
hydraulic fluid is introduced into the fluid chamber 61 of the hydraulic cylinder 60 of the rear cable- 
pulling member 56, through the rear hydraulic fluid port 63a, and the hydraulic fluid pushes the piston 
65 rearwardly in the fluid chamber 61 in the direction indicated by the arrow in FIGURE 22. 
Consequently, the cable pipe 72 and attached spring-operated wedge 2 of the rear cable-pulling 
member 56 are drawn forwardly as indicated by the arrow 100 in FIGURE 24, while the pull cable 
8 is pulled rearwardly through the rear cable-pulling member 56 as indicated by the arrow 99 
(FIGURE 24), by simultaneous operation of the front cable-pulling 54, as heretofore described. This 
forward motion of the spring-operated wedge 2 of the rear cable-pulling member 56, indicated by the 
arrow 100 in FIGURE 24, causes the friction between the wedge teeth 18a of the wedge segments 
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16a of the initially stationary wedge 16 and the pull cable 8, moving in the rearward direction as 
indicated by the arrow 99 (FIGURE 24), to draw the wedge 1 6 into the wider portion of the tapered 
bore of the spring-loaded wedge 2, as further illustrated in FIGURE 24. Consequently, the wedge 
16 slightly expands in the tapered bore of the spring-operated wedge 2 as the wedge segments 16a 
pivot on the retainer bars 28. The wedge teeth 18a thus only lightly engage the pull cable 8, and 
enable substantially unhindered sliding of the spring-loaded wedge 2 of the rear cable-pulling member 
56 to the original grip position on the pull cable 8, as further illustrated in FIGURE 23. After the 
spring-loaded wedge 2 of the rear cable-pulling 56 again reaches the grip position illustrated in 
FIGURE 23 and in FIGURE 19, the cable pipe 72 is again extended rearwardly from the hydraulic 
cylinder 60 of the rear cable-pulling member 56 to facilitate gripping and continued rearward 
extension of the pull cable 8 through the housing 50 of the cable-pulling apparatus 1 , as the spring- 
operated wedge 2 of the front cable-pulling member 54, now disposed in the release configuration, 
again slides to the original grip position on the pull cable 8, as illustrated in FIGURE 23. In the 
foregoing manner, the front cable-pulling member 54 and rear cable-pulling member 56 alternately 
and repeatedly grip, pull and release the pull cable 8 and while in the cable-release configuration, 
return to the original cable-gripping position to facilitate continuous alternate pulling of the pull cable 
8 through the housing 3 of the cable-pulling apparatus 1 . 

Referring again to FIGURES 1, 16-24 of the drawings, in typical application of the second 
embodiment of the cable-pulling apparatus 1 of this invention the apparatus is initially typically 
located in a manhole or excavation (not illustrated) at one open end of a damaged or leaking 
underground gas, water, sewer or other utility pipe 83 (illustrated in phantom in FIGURE 1) to be 
replaced. The pull cable 8 is extended through the pipe 83 to be replaced, and one end of the pull 
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cable 8 is further extended through the front cable-pulling member 54 and the rear cable-pulling 
member 56 of the cable-pulling apparatus 1 , with the pull cable 8 extending through the cable opening 
50c at the front end of the housing 50, as illustrated in FIGURES 16 and 17 and as heretofore 
described. The pipe bursting head 43 is prepared as deemed necessary and under circumstances in 
which pipe valves, concrete encasement, timbers or other obstructions are likely to be encountered 
by the bursting head 43 in the pipe 83, a pneumatic hammer 86 is mounted on the pipe bursting head 
43. The pull cable 8 is next connected to the nose cap 51 of the pipe bursting head 43 and the 
replacement pipe 80 (illustrated in FIGURE 1) is typically removably screwed or bolted to the 
expander 44 of the bursting head 43, as heretofore described with respect to FIGURE 1 . The pull 
cable 8 is then further extended through the respective in-line cable-pulling and gripping members 
as heretofore described, until the pull cable 8 draws the nose 45 of the bursting head 43 into the pipe 
83, and the pipe-cutting blades 47 engage the end of the pipe 83. The front cable-pulling member 54 
and rear cable-pulling member 56 are then further operated in alternate pulling and release fashion 
as heretofore described, to continually draw the pull cable 8 rearwardly through the housing 50. 
Accordingly, this rearward motion of the pull cable 8 feces the blades 47 of the bursting head 43 
forwardly against the pipe 83 to be replaced. As the blades 47 cut the pipe 83, the expander 44 of 
the bursting head 43 is pulled through the weakened, cut portion of the pipe 83, thus bursting the pipe 
83 as the bursting head 43 is pulled progressively along the pipe 83. Simultaneously, the replacement 
pipe 80 is drawn into place behind the pipe bursting head 43, as illustrated in FIGURE 1, until the 
bursting head 43 reaches the opposite end of the pipe 83 at the pulling device 2 and the entire length 
of the pipe 83 has been burst and the replacement pipe 80 fully drawn into place. Under 
circumstances in which the nose 45 of the bursting head 43 encounters significant obstructions in the 
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pipe 83, the hammer 86 can be operated according to conventional procedures to repeatedly strike 
the expander 44 and in rapid succession drive the bursting head 43 against the pipe 83. The constant 
pulling action of the front cable-pulling member 54 and the rear cable-pulling member 56 in sequence 
on the pull cable 8, combined with the intermittent pushing action of the hammer 86 on the expander 
44 causes the bursting head 43 to progressively cut and burst the pipe 83 and cut through 
obstructions in the pipe 83 as the bursting head 43 migrates along the pipe 83 and draws the 
replacement pipe 80 into position. Finally, the bursting head 43 is removed from the replacement pipe 
80 by unthreading from the expander 44 and the replacement pipe 80 is connected to the utility piping 
system (not illustrated) of which the replacement pipe 80 is a part. 

It will be appreciated by those skilled in the art that the cable-pulling apparatus and method 
of this invention is versatile and easy to use and can be applied to a cable 8 of substantially any 
desired size, although a typical size for the cable 8 is typically about one and one-eighth inch to about 
three inches in diameter, but may be typically any desired diameter for the purpose. Furthermore, 
while the cable 8 can be normally used to provide a pilot hole or opening through the terrain 40 
beneath the barrier such as a road 41 for extension of a large pipe through the pilot bore, it can be 
used in pipe bursting operation, as described above. Once the diameter of the cable 8 is chosen to 
handle a specific work load, a corresponding, proportionally-designed spring-operated wedge 2 is 
selected, which has a bore diameter slightly larger than the diameter of the cable 8 and a length of grip 
sufficient to intermittently engage the cable 8 without substantially damaging the cable 8. For 
example, it has been found that a spring-operated wedge 2 having a length of 7 3/4 inches can be used 
to pull a cable 8 having a diameter of 1 1/4 inches without damaging the cable 8. However, it was 
found that a spring-loaded wedge 2 of three inch length severely damaged a cable 8 of 1 1/4 inch 
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diameter. Moreover, while the cable-pulling apparatus illustrated in FIGURES 16-24 of the drawings 
has been described in terms of a pair of in-line cable pulling and gripping devices, it will be 
appreciated that a single cable pulling and gripping device can be provided in the housing 50 or in a 
similar mount, for application in the same manner as heretofore described with respect to the 
apparatus set forth in FIGURES 1-15. For example, either of the front cable-pulling member 54 or 
the rear cable-pulling member 56 can be mounted in the housing 50 as described above and used in 
connection with the cable 8 as wound on the drum or reel 42, having a winch 46. The cable-pulling 
and gripping apparatus can then be operated as heretofore described to pull a load, using the winch 
46 to tension the cable 8 as it is pulled from the reel 42. 

While the preferred embodiments of the invention have been described above, it will be 
recognized and understood that various modifications may be made in the invention and the appended 
claims are intended to cover all such modifications which may fall within the spirit and scope of the 
invention. 

Having described my invention with the particularity set forth above, what is claimed is: 
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